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The Value and Limitation of Electroencephalography
By J. H. D. MILLAR, M.D., M.R.C.P.(LOND.)
Department of Neurology, Royal Victoria Hospital, Belfast
ELECTROENCEPHALOGRAPHY, as an aid to diagnosis in clinical neurology, has beeni
in operation for the past twelve years or more. Hans Berger's classical researches
in the electrical potentials of the human brain recorded from the scalp were
published between 1929-1937. This work received little attention, probably for the
reason that it was published in psychiatric journals which are not as a rule read by
physiologists. Since Adrian and Matthews in Cambridge studied the normal
rhythms in 1934-35, a vast amount of physiological and clinical research has been
done. In 1935 Gibbs, Davis and Lennox described the electrical changes
associated with epilepsy. Another important landmark was Walter's description
of a method for the localisation of brain tumours.
Electroencephalography has been in use in the Royal Victoria Hospital since
April, 1949, and more than a thousand records have been made on our machine,
which is a four-channel machine manufactured by the Marconi Instruments
Company. The number of channels or pairs of leads varies, with each type of
machine from three to eight or more. The ideal number is probably about six, as any
more than this number places too great a strain on the technician controlling the
machine at the time of recording.
The head is covered at equal spaces with a number of electrodes, usually four
longitudinal antero-posterior lines and three transverse lines of electrodes. Good
contact is made by cleansing the skin with spirit and covering the electrodes with
saline pads. The electrodes are held in position by a rubber harness similar to
that used in ladies' hairdressing establishments. It may be remarked at this
junction that electroencephalography is an entirely painless procedure and there
is no risk to life. Recording is made by pens writing directly onto moving paper.
Each pen is fed by one channel, and the record resulting is a measure of the
changing potential differences between two electrodes amplified approximately
two million times. This is called bipolar recording. In unipolar recording a common
electrode is used, usually attached to the ear. In our machine, then, four channels
simultaneously record from usually five electrodes arranged serially in a straight
line. The connections from the electrodes are so arranged that in a series of three
electrodes connected to two channels, should a discharge occur, near to the central
or common electrode, then a "phase reversal" in the records of the two pens will
be apparent. When this phase reversal is persistent in more than one plane, then
a focus is present. A persistent focus in the E.E.G. is of great clinical importance.
The usual routine record requires about half an hour to forty minutes to complete
and a difficult record may require as long to interpret.
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Fig. 1.-The record of a normal uniovular twin; their records are identical
and show the abrupt appearance of the alpha rhythm with eye closure.
Some of you may have seen a record being made and have seen the normal
rhythms. The normal record is difficult to define, but its chief characteristic is the
alpha rhythm (fig. 1). This consists of sine waves of a frequency betweeni
8-13 c/s., best seen in the parieto.occipital regions, and according to Adrian and
Matthews is supposed to arise in the higher visual centres. Classically, it disappears
when the subject attends, that is, on concentration-mental or visual. The routine
stimulus is eye opening when the alpha rhythm disappears, to return dramatically
with eye closure. The frequency, persistence, amplitude arnd spread of the alpha
rhythm varies considerably and it more often than not can be analysed into more
than one component, although the resulting form may appear to have but one
frequency. Some people may have only a very occasional burst and in others it
persists even with eyes open. It is least apparent in "visual thinkers" and in
persons who have difficulty in relaxing and are easily distracted. A certain amount
of other frequencies may appear in a normal record. At this point it might be as
well to define some common terms used in electroencephalography. Waves with
frequencies from 0.5 to 3.5 c/s. are called delta waves, from 4 to 7 c/s, theta,
8-13 c/s. alpha activity, and waves of faster frequencies are callecl beta
or fast activity. It would be more correct to call each rhythm by its
numerical frequency, but the above names are useful for more than
one reason. The normal adult record may contain, in addition to the alpha rhythm,
frontal fast activity at 22 c/s. of low amplitude compared to the alpha rhythm.
Waves in the theta range at 6-7 c/s. are also commonly seen and regarded as normal,
provided their amplitude is also small. The record in children is very different andi
alters with age; there is a slow maturation from birth to the middle "teens." The
infant's record is dominated by slow delta waves of high amplitude, which tend
to become more rhythmic. Between the ages of 2-7 theta activity becomes dominant,
although about this time the alpha rhythm makes its appearance it is not usually
dominant until the age of eight. After eight the amount of theta lessens
until the adult record emerges in the early 'teens, although the record is
more unstable than the adult record, reacting more readily to changes in the
internal environment, such as hypoglyotemia and alkalosis. The E.E.G. maturity
correlates more with emotional maturity than with physical or mental age. In fact,
psychopaths in adult life continue to show an excess of theta activity, especially
42the aggressive psychopath. (Clarke! .and.`Taylor- (1949) .have. shown .that -70 to 80
per cent. -of-murderers have abnormal E..E.Gs..when..the crime was not motivated.
In interpreting a record, the. various frequercies and their position of greatest
amplitude. are noted and. the symmetry of the rhythms on the-two. sides are compared
with regard to.amplitude, persistence .and :spread. FFocal abnormalities are sought
and also specific.epileptic.wave.forms. All-thiswould be simple were it not for the
inevitable presence of artefact. These artefacts are seen in even -the most.careful
recordings, and may be due to factors in the environment such as electrical mains
and passing trams, which may be reduced by careful screening, factors in the
patient, such as muscle contraction potentials which simulate fast activity, pulse
tracings simulating slow activity, sweating, coughing and movements of the head
which change the electrode contacts; the eye is a dipole, and-every eye movement
causes a change in electrical field, which is readily picked up by the frontally
placed electrodes. Othe'r- artefacts may be caused 'by the machine. In fact, the
first thing to learn in E.E.G. interpretation is the characteristics of artefacts,
and even the most experienced electroencephalographer is at the mercy of his
recordist. It should be stated here that the E.E.G. has only a limited number of
ways of presenting pathological states. These may be excess of slow or fast
rhythms, the" 'presence of focal activity, or the''presence' of 'poly-rhythmic wave
forms called complexes such as are characteristically seen in epileptics.
EPILEPSY.
Records taken during clinical attacks, especially major attacks, are such rare
events that they are not of great importance; as a general rule petit mal attacks
are accompanied by a bilateral outburst of wave-and-spike complexes and grand mal
by high amplitude fast activity, preceded and followed by high amplitude slow
activity. However, it is the recognition of the interseizure patterns which is the most
important task in routine records, Classically, the hallmark of idiopathic epilepsy
is the 3j c/s. wave-and-spike complexes occurring synchronously in all channels
(fig. 2). These complexes can occur without clinical manifestations when they are
called larval seizures.1- They .:are .not, confined to the ..petit mal type of clinical
seizure, but can occur in the interseizur'e records of patients' suffering from major
epilepsy without apparently petit mal attacks. The complexes are made up of many
frequencies harmonically related, and the slow component frequency may vary
from 2-4 c/s. The slower this component the worse the prognosis and the epilepsy
is usually associated with mental backwardness; the faster the component the
better the prognosis, and this type also responds better to therapy (fig. 3 b). When
the complexes are clearer frontally the more likely are major fits to accompany the
petit mal. When the complexes are however occipital, the form of epilepsy
approaches that of a'pyknolepsy. Dawson and Walter (1944), using an automatic
analyser, found that the resting records of epileptics contained many frequencies
which were harmonically related, and they showed that the complex wave-and-spike
pattern could be synthesised when these frequencies were locked together and
certain phase relationships obtained.; ..namely,. when the fundamental or slow
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pcomponent increases in amplitude and is out of phase with the other harmonics;
the lock is very critical and exact. It is of interest to note that factors which can
increase the amplitude of the slow frequencies also increase the occurrence of wave-
and-spike outbursts, namely, hyperpncea, sleep and hypoglycaemia. These workers
too have been able to manufacture their complexes using an electrolytic model of
the human head and various generators placed internally emitting the harmonically
related frequencies.
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Fig. 2.-Wave-and-spike complexes occurring synchronously in all channels.
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Fig. 3.-(a) "Petit mal" seizure in a deteriorated child. A more correct
description would be a brief major attack.
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(b) Slow spike-and-wave complexes in the same child.
44The origin of the wave-and-spike complex has long been postulated to be
diencephalic and it came as no great surprise when similar complexes were produced
in the cat by electrical stimulation of the midline nuclei of the thalamus by Hunter
and Jasper (1949); Williams (1949), using long electrodes, has shown that in man
the wave-and-spike complexes appear in the thalamus before the cortex. In fact,
many workers suggest that idiopathic epilepsy is due to a state of low threshold
existing in the synapses of the reticular nuclei of the thalamus, and that the
complexes spread to the cortex along the newly-discovered reticular projection
system.
TrALE I.
The distribution of first 100 idiopathic epileptics.
Mildly
Age Group Numbers Nor-mal AXbnormal Abnormal Suggestive Diagnostic
0-9 ... 27 ... 6 ... ... 2 ... 12... 6
10-39 ... 66 ... 12 ... 16 ... 10 ... 18 ... 10
40 and over ... 7 ... 3 ... 3 ... 1 ... - ...
Total ... 100 ... 21 ... 20 ... 13 ... 30 ... 16
The first hundred idiopathic epileptic records made in the Royal Victoria Hospital
were studied. This group consisted of patients in whom it was possible to
establish that there was no symptomatic cause for their complaint and who had been
followed up clinically for at least one year. The results are sh6wn in Table I, and
are very similar to those obtained in other centres. The group suggestive of
idiopathic epilepsy contains records where there were paroxysmal outbursts of
activity of higher amplitude than normally seen -or where complexes suggestive of,
but not identical to the wave-and-spike pattern were present. The "abnormal"
group records showed excess of slow and/or fast activity which was not paroxysmal
in nature. The "mildly abnormal" group mainly includes records where it was
difficult to decide whether they belonged to the "normal" or "abnormal" groups.
It should be stated here that 10-15 per cent. of the "normal" population have
mildly abnormal or abnormal E.E.Gs. In view of the large number of epileptics
who have normal or mildly abnormal E.E.Gs. various methods of activation are
used.
1. Hyperpncea: Three minutes hyperpnea is used as a routine procedure.
2. Photic stimulation: It is possible to evoke cortical responses by a bright light
flashed into the eyes, and in this way to supply the necessary harmonic in the
manner described above. The most successful results are obtained with flashes
between 10 and 20 per second. Walter, using a special circuit, has been able to
produce diagnostic features in 30 per cent. of epileptics (fig. 4).
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Fig. 4.-Outburst of epileptic complexes with photic stimulation.
3. Cardiazol activation: Cardiazol intravenously in subconvulsant doses is also
used, and Mr. Luke and myself have tried this method in a number of cases which
presented diagnostic difficulties'. When we had studied 11 normal control and 39
neuropsychiatric patients, we came to the conclusion that considerable caution
was required in interpreting the results, in view of the responses in our series of
normal controls. Cardiazol was of great value, however, if it activated a focus
and the focal clinical signs.
4. Sleep: Sleep has been used since Hippocratic days as an aid in the diagnosis
of epilepsy. Narcotic drugs are given in association with the E.E.G.
All methods of activation especially cardiazol are particularly useful in showing
focal lesions causing epilepsy.
When epilepsy has a focal origin it is sometimes possible to localise the focus
in the E.E.G. on the principle of phase reversal, described earlier. Epilepsy can,
of course, be caused by gross lesions, such as tumours, but I wish to discuss foci
where the lesions are small, such as cortical scars and atrophic gyri, following
birth injuries and other accidents. Here the E.E.G. picture is one of focal
complexes, sharp waves or spikes arising from the damaged tissue near the lesion
(fig. 5). It must always be 'remembered that scars, abscesises tumours, etc.,
are electrically inert, and that' it is the partially damaged cells nearby which give
rise to the abnormal waves. It is of interest that the whole cortex may take on
epileptic features secondary to a focal epileptic lesion. Thi's may explain why fits
may continue after a focus has been surgically excised, although the frequency of
the fits may be reduced. When a focus' is excised it is not sufficient to remove the
scar only, but also the partially da'maged cells surrounding it which, in fact,
cause the epilepsy. Also the sooner the focus is excised the less chance is there for
the epileptic tendency to spread over the cortex. Recently, the whole cortex of one
hemisphere has been excised where the E.E.G. has shown that it is much more
abnormal than its fellow. Following the operation, the fits have been reduced in
number and severity, and the E.E.G. of the remaining hemisphere shows a return
to normal. This severe operation-is undertaken rarely and only when the epilepsy
is severe and uncontrolled by other methods. When the hemisphere is severely
damaged, as in cases of porencephaly following severe hremorrhage or birth trauma,
there is little further neurological deficit. In fact Krynauw (1951), in a series of
twelve casvs of infantile hemiplegia, actually obtained improvement in motor and
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Epile>psylessening of spasticity and clumsiness as well as marked improvement in mentality,
character and behaviour. Ten of the twelve cases also suffered from epilepsy and
have had no further attacks since the operation.
PATHOLOGICAL LESIONS (see Table II).
The E.E.G. changes in organic lesions of the cerebrum have in general certain
features in common. The more rapid the progression of the lesion the more
abnormal the record, the nearer the lesion is to the cortex, the slower is
the dominant frequency, and lesions near the third ventricle show an excess of theta
activity. Subtentorial lesions cause no change unless there is an increase in the
intracranial pressure, when diffuse slow activity appears but without a persistent
focus.
INTRACRANIAL SPACE-OCCUPYING LESIONS.
Of thirty-two supra-tentorial tumours, twenty-six were correctly localised as
proven by surgical or pathological confirmation (fig. 6). In two cases the E.E.G.
was normal; one was a small and slowly growing astrocytoma, the other was a
parasaggital meningioma, which are notoriously difficult to localise. I had
previously examined this patient, and the negative E.E.G. was for me confirmatory
evidence that there was a parasaggital meningioma. In another the first record was
incorrectly interpreted, as the anterior slow activity was colnsidered to be due to
eye movements. Another tumour was correctly lateralised, but the wrong lobe
indicated. In three other cases the tumour was incorrectly localised, in two it was
considered deep-seated and central when it was lateralised, and the third vice
versa. In these cases associated cerebral cedema-extended far beyond the confines
of the tumours and led to the misinterpretation. Williams has shown that
dehydration by hypertonic intravenous solutions has uncovered a focus where only
generalised abnormality existed previously. The E.E.G., therefore, can be a
valuable aid in the localisation of brain tumours, especially where the record is
read against the background of good clinical notes. A normal record does not
however eliminate the possibility of a slow-growing tumour which causes little
distortion of the surrounding normal cells. The E.E.G. not infrequently gave the
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Fig. 6.-A case of cerebral tumour in the left frontal region showing the presence
of slow waves over the tumour and the phase reversal about a common
electrode.
47first positive evidence of a tumour. False localisation arises mainly as a result of
cerebral cedema and excess of artefact. Attempts have been made in the U.S.A. to
diagnose the type of tumour from the E.E.G. I cannot agree that this is possible,
and feel satisfied if I have localised a lesion correctly. No evidence of a supra-
tentorial lesion was reported in ten subtentorial tumours; these as a rule show no
abnormality except when the intracranial pressure is increased.
Four out of six supratentorial acute abscesses were localised correctly. One was
misse(d on account of artefact. 'T'he other case was interesting, a diffuse suppurative
eniceplhalitis without a definiite cncapsulated abscess. Here, although puis was fouind
surgically, the slow activity from the abnormal hemisphere swamped an) localised
abnormality.
Eleven cases of possible supratentorial tuimours and five cases of possible
abscesses, including two cases of otitic hydrocephalus were referred and correctly
-cporte(l to 1have no focal lesioni.
Records of two cases of tuberculoma showedl correct localisation.
VASCULAR LESIONS.
Localised vascular lesions, such as thrombosis and hlirmorrhages, behave as
space OCCLpVing leesioMs, if however thle lesion re'5oles'5, thle l'ocuts also (lisappears;
hence the importance in doubtful cases of doing serial records.
Benign hypertension causes little change, but rapid changes may occur in
malignant hypertension, when cerebral (edema probably accounts for the E.E.G7.
abnormality.
No. 330 20/1150<sw-h-->----'N
TIO'I0Iv EYES OPEN
No330 20|1/50
Is%v EYES OPEN SHUT
Fig. 7.-A case of subarachinoid ha-morrhage.
(a) and (b)-Showing the diffuse slow activity on 20.1.50.
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(c.)-A further record 6.2.50 showing the return to normal with clinical recovery.
Subarachnoid haemorrhage in the acute states gives rise, in my opinion, to a
characteristic picture not unlike that of an acute meningitis (fig. 7). In addition,
it is possible to detect a phase reversal in frontal region, and where confirmed
in one case by angiography, this focus was on the side of the aneurysm. The E.E.G.
abnormality again resolves as the clinical state improves. The E.E.G. is useful,
however, if a persistent abnormality remains, as this would indicate local activity
such as a heematoma. A large berry aneurysm was undetected by the E.E.G.-
this was not unexpected, as its expansion was very slow and intermittent. Two
subdural haematomas were not localised by the E.E.G., although both records
were abnormal. The E.E.G. in subdural hamatoma presents many difficulties. If
the hwmatoma is small and localised it may present the same E.E.G. picture as that
of a space occupying lesion, but if it is extensive it may insulate the abnormal brain
waves and the more normal hemis§phere appears to be the abnormal side. However,
when considered against the dramatic clinical findings, the diappointing record
may suggest the correct diagnosis. The same remarks hold good for extradural
lesions, vascular and infective.
PRESENILE DEMENTIA.
rhe usual record is one of diffuse abnormality, the more rapid the progression
the more marked the abnormality. Localised slow activity may occur in the early
stages. In the slowly progressive or static cases a "slowed alpha" or dominant
rhythm about 7-8 c/s. is a frequent finding. I have gained the impression that
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Fig. 8.-A case of presenile dementia showing diffuse theta activity.
49excess fast activity in an elderly person may be an early sign of presenile changes
(fig. 8).
DISSEMINATED SCLEROSIS.
It is rare to find any marked abnormality, but it has been suggested that an
abnormal E.E.G. might be used as evidence in a doubtful case for multiplicity
of lesions.
No particular features are noted in cases of Parkinsonism or motor neurone
disease. Cases of G.P.I. and meningiovascular syphilis have similar records to
other cases of presenile dementia.
ENCEPHALOPATHY.
In one case of post T.A.B. encephalopathy, clinically presenting with pyrexia,
drowsiness, vomiting and papilloedema, the E.E.G. showed diffuse delta and theta
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Fig. 9.-(a, b, and c) Cases of Encephalopathy (see text).
50at the outset (fig 9a). The E.E.G. improved, but was still mildly abnormal two
months after the onset and the patient still showed slight abnormalities on
examination.
Two cases of acute encephalopathy presented very similar physical signs; in
one, the condition had come on spontaneously in a man of 26 (fig. 9b), in the other,
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Fig. 10.-The record of a man aged 33 suffering from tuberculosis meningitis.
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Fig. 11.-Record of a man, aged 41 suffering from congenital cystic kidneys.
B.P. 190/130. Blood urea 400 mgms. per cent. Semi-comatose and
left-sided hemiparesis.
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Fig. 12.-A man aged 39 admitted to hospital in coma with a history of head
injury ten days previously. No subdural clots found at operation.
Later, it transpired that he had been vomiting for some time. (E.E.G.
done before operation).
(a) Alkali reserve 67.2 cc. per cent.; Blood chlorides 158 mgms.
per cent.; Blood urea 148 mgms. per cent.
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Fig. 12 (b)-26.4.50-Orientated correctly, following treatment of alkalosis;
2.4.50-Serum chlorides 483 mgms. per cent; 24.4.50-Blood
urea 96 mgms. per cent; Barium meal revealed a pyloric
obstruction.
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Fig. 12 (c)-Normal record and complete clinical recovery.
a man of 36 (fig. 9c), the onset followed two days after an injection of protein.
Both had marked temperatures, were emotionally labile and dysarthric, and showed
marked nystagmus, cerebellar signs in the upper limbs and minimal pyramidal
signs. Both E.E.Gs. returned to normal in about six months, and were accompanied
by nearly complete clinical recovery. The original E.E.Gs. presented very similar
features, being dominated by theta activity which was mainly frontal.
Six cases of acute encephalitis showed varying degrees of abnormality. In four
cases of tuberculous meningitis the E.E.G. was very abnormal, much more so
than in the cases of encephalitis (fig. 10). In the four cases of uraemia the
abnormality was not proportional to the height of the blood urea, but varied rather
with rate of change of the toxic state and level of consciousness (fig. 11). For
instance, in a case of chronic nephritis with a high blood urea the abnormality
was only slight. In a coma state, due to alkalosis and dehydration following
persistent vomiting, the E.E.G. was very abnormal, but rapidly returned to normal
with the blood chemistry (fig. 12).
HEAD INJURIES.
rhe abnormality is usually proportional to the severity of the injury and is
localised when the lesion is circumscribed (fig. 13). Again the abnormality
52resolves as the patient recovers; if however, the patient has residual signs and
symptoms when the E.E.G. has returne(l to niormal, it is unlikely that further
organic recovery will take place; serial records are thus useful from a prognostic
point of view. It may also be possible to predict the onset of post-traumatic
epilepsy. These epileptic changes may be genieralised or of a focal nature. In the
latter type it may be possible to eradicate the focus surgically (fig. 5).
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Fig. 13.-The record of a woman aged 47 suffering from a severe head injury
who died five days later, and the post-mortem showed diffuse softening
of the brain.
MISCELLANEOUS CASES.
I should now like to mention a few cases of particular interest. The E.E.G. in
patients suffering from Huntington's chorea presents a striking absence of the
spontaneous rhythms (fig. 14). This was first observed by Hill, and it has
received no satisfactory explanation. The pathological lesion is diffuse and it is
impossible to incriminate any particular cortical area or cerebral pathway.
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Fig. 14.-The record of a case of Huntington's chorea showing the absence
of rhythmic activity.
We were fortunate to obtain the E.E.Ci. of a patient in whom cardiac arrest of
forty minutes' duration had occurred during thoracotomy. He was treated in a
respirator after the operation and spontaneous respiration commenced ten hours
after the operation although consciousness was never regained, and he died thirty
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Ishours later. An E.E.G. was done twenty hours after the operation, at the request of
the anasthetist. The record was grossly abnormal, showing diffuse slow waves at
2-4 c/s. (fig. 15).
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Fig. 15.-Record of a man suffering from anoxia following cardiac arrest (see text).
Another case of particular interest was a boy, aged 11, suffering from subacute
encephalitis, in whom the E.E.G. presented the features which Hill and Cobb
consider diagnostic of Van Bogaert's encephalitis or Dawson's "inclusion cell"
encephalitis, on the basis of five cases (fig. 16). The clinical history is one of
progressive dementia leading to mutism, deafness, blindness and loss of
consciousness and death in usually six months. Characteristically, there are brief
episodic involuntary movements lasting one second at intervals of eight to twelve
seconds, accompanied by high amplitude slow discharges in the E.E.G. This boy
had a similar history. The involuntary movements were lightning-like twitches or
myoclonic flexor jerks involving head, trunk and limbs, occurring about every
twenty seconds. The C.S.F. showed a marked paretic curve as described in the
cases reported. When I first saw him there was little on neurological examination
except for mild Parkinsonian features, but slowly he deteriorated and passed
through a dystonic phase when his arms took up attitudes of "frozen athetosis."
There was a marked "striatal" quality to his clinical picture. The post-mortem
findings were those of a subacute encephalitis, but there was no evidence of the
two pathological conditions which Hill and Cobb found in their cases.
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Fig. 16-Case of subacute encephalitis (see text). (a) 14.2.50-Record when first seen.
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(c) 7.4.50-A few days before the patient died.
Another patient of considerable interest was a woman, aged 34, suffering from
Unverricht's Familial Myoclonic Epilepsy. She gave a history of jerking
movements for seven years, two major epileptic fits associated with pregnancy and
increasing difficulty in speaking. On examination, there were frequent episodes of
myoclonic jerks involving mainly the arms, and the musculature of articulation;
the arm movements bore a close resemblance to chorea, and her speech was
markedly dysarthric. Of her five sisters and one brother, two sisters were
similarly affected and examined by me,. one being bed-ridden. E.E.G. records were
done in the patient and one sister and showed similar changes to those described
by Grinker et al. (1938). These consist of bilateral short outbursts of epileptic
complexes associated with the myoclonic jerks (fig. 17). The patient had previously
been regarded as neurotic but since she has been treated as an epileptic there has
been considerable improvement; the myoclonic jerks in her limbs have largely
disappeared, although her speech is still slightly affected. Eventually mental
deterioration will set in and progress. One sister is mentally deteriorated.
Finally, of fourteen patients who were diagnosed as suffering from
functional headaches, the E.E.G. was mainly normal, at the most mildly abnormal.
A high proportion of these cases showed an excess of muscle artefact as a result
of contractions in the temporal muscles.
55SUMMARY.
The E.E.G. is of value in about 50 per cent. of epileptics, and gives on occasion
invaluable information not obtainable by other methods. It is useful in brain tumour
localization when the lesion is supra-tentorial and progressive. It should localise
all supra..tentorial acute abscesses, and is useful in the differential diagnosis
between supra-tentorial and subtentorial space occupying lesions. In cases who
have been treated for abscesses it is useful in the follow-up period in the detection
of residual abscesses and the prediction of secondary epilepsy. Diffuse or localised
changes occur in head injuries, toxic states and diffuse progressive
"encephalopathies."
I would like to express my thanks to Dr. R. S. Allison for his advice and
encouragement, and to Mr. R. J. Luke and Mr. T. R. Hewish for their helpful
assistance.
TABLE 1I.
Mildly V ery
Diagnosis Nuumber Normlal Abnormal Akbnormial Abnormal Focus
Cerebral
Thrombosis ... 6 ... - ... 1 ... 5 ... ... 4
Hypertension ... 8 ... 4 ... 3 ... 1 ... ...
Malignant
Hypertension ... 2 ... - ... - ... 2 ... ...
Subarachnoid
Haemorrhage ... 6 ... ... 3 ... 3 ... 4
Presenile
Dementia ... 9 ... ... 2 ... 7 ... ...
Disseminated
Sclerosis ... 8 ... 2 ... ... 1...
Encephalopathy 3 ... ... ... 3
Encephalitis ... 6 ... ... 2 ... 4 ... ...
Tuberculous
Meningitis ... 4 ... - ... ... 2 ... 2 ... ?1
Toxaemias ... 5 ... ... 2 ... 3 ...
Functional
Headaches ... 14 ... 9 ... 5 ... ... ...
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REVI.EW
A HISTORY OF ENGLISH PUBLIC HEALTH. By W. M. Frazer. Bailli6re,
Tindall and Cox. Pp. 498. Price 35s.
THIS is the first, large history of the development of the Public Health Services in England in
the nineteenth century. There have in the past been numerous small studies, mostly prepared
for lectures and several lighter general surveys of the subject, but until now no one has attempted
to present a proper co-ordinated study. The work involved must have been immense, and it is
fortunate indeed that Professor Frazer, whose experience and gifts render him so suitable a
person, has found time to make such a thorough study. It will be of immense value, not only to
students of public health, but to all social historians of the period.
Perhaps the only criticism which occurs to the reviewer is that the material selected for study
and the deductions drawn from it are so eminently conventional. Perhaps in an endeavour to
be fair in all respects the author has not allowed his own opinions to appear sufficiently often.
The reader will, for example, search in vain for clues -as to the reasons for the failure of the
existing public health services to survive unscathed the impact of the changes of the last twenty
years. Perhaps one clue can be read between the lines; how few names of medical officers of
health mentioned as contributors to new knowledge appear in the latter half of the book.
Such criticism, which is, after all, but opinion, cannot detract from the great merits of this
book-its accuracy, its collection of information never before assembled, and its pleasant, clear
presentation. A. C. S.
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